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Wthin each, welj.-defoe<| field of science, 

■Vkm, C09^K3tix^;5J;Qi^tp o4 the., kj^ad, f type, 
if^ipated are in, qperajtipn, Ijhere, should, be. 
ajnd naturAjly, would, 1?e, provided a general 
coordinating 'board, pf ^trpng^, agg/essiivre, but 
tactful, leader,, small in, nnmberja, but ajlaift. 
a^4 far. .Spejng, whp wouhlj guide, not dij^c^, 
the effective organization and development of 
the cooperative idea. 

Such a board must be constituted, through 
•the free, and* well considered choice, of- & denjp r 
cr,a|ic elecj^i^e. I belief thai ,% plan, 
wbjbh. WP "$"«& most 6l%t^fa9Jtory. and, egegr, 
$m resujts iSj the selection; qf< * lead^i bp v#te 
of all ^he,- cooperating workersi inj the. field*. 
Thet leader, to, select subject to thei», approval 
the remaining members of the board. The 
size of the board', tenure of office and other- 
details of' a like nature are of relatively little 
importance so long as they remain subject to 
the control of a live democracy. 

To hold that such a program as. I have here 
outjjined San be, <?ftWied< through easily-, and 
wMhpujt .di$jeuMe& wpwM be, to acknowledge, 
ignorance of human nature. The selfishness 
of individuals has, always been- the chief ob- 
stacle to cooperative undertakings and selfish 
ambition is not uncommon among scientific 
men. Yet the measure of the success, of true 
democracy will always be, the ejrtent to. whjLch, 
this human weakness is suppressed and elimi- 
nated. Cooperation among scientists, for the 
solution of problems must; come. In 5.0, other 
Way shaJH we be. able, to rise, to the demands, 
and the opportunities of the age. The pioneer 
days of science, are, largely oyer and progress, 
is. to, be, made only by organized and united 
effort, "\5fhy shall $0$ the- bot§jnMs of A^nep-. 
ic,a. lead? Already, one gJfpup among, us, has, 
indicated the possibilities in this, dir-fcljion.; 
Ippjany in its broadest sense must justify ^sejlf 
in an economic world even, as chemistry is dp- 
ing and there is no want for opportunities. 
Colleagues, shall we organize,, &b a lt w. eo- 
pfer-ate,, sba$ we, coordinate, and sjbftU we show 
the, way ^ 

B. H. ^Bj$ta?(ii 

OF AFRICAN PLANT PATnpLjOGISTS, 
CORNELL TJNIVERSITV' 



ON, D^T|X-F^1 JM?<?^4TW» 

Bjsfobb. the great war, the, practise of im- 
porting duty free many things required by 
educational institutions, had become so thor- 
oughly, established! as. to be regarded as part of ! 
the, normal coups©, off events* lOiat had first 
been regarded as! a special privilege came to 
be, looked upon as a special right ; and insti- 
tutions, justly, oil unjustly, considered them-, 
selves entitleds to.' purchase anything required 
for. their maintenance in the lowest world 
market and to do; this quite regardless of any. 
conditions of high tariff or low tariff. Pro- 
hibitive tariff;, protective tariff; tariff for rev* 
enue only, had little or no interest for them. 
'fMade. in (EteEmany/' "Made in Japan,'* 
"Made in England,'?' were more familiar in- 
scriptifflns, onu laboratory, apparatus than 
H Made in America."' 

In August, l&M, duty-free importation was 
stopped and now for the first time it is pos- 
sible to reauine it again. The question of 
whether or not it is desirable to do so is to the 
mind of the. writer a pertinent one. 

That it was the part of wisdom and good' 
policy in the early days of our country when 
" higher, education " was represented by a few 
denominational institutions, mainly supported 
by private contributions to grant them the 
privilege of importing without duty the in- 
struments necessary for their research, is be- 
yond question. 

Science was practically unknown in this 
country; in fact, science as we know it to-day 
was ahnost unknown in the world The 
amount of apparatus required by all the world 
was but a small fraction of that now utilized 
by America alone. An astronomical telescope, 
a compound microscope, a spectroscope was a 
rare instrument for which the world must be 
sought over, and having located an instrument 
of scientific interest, what more natural than 
that the pioneers of science in this country 
should be allowed, to import it duty free? 
They w ere furthering the development of sci- 
ence and education and helping to create the 
deniand that now exists for enormous quanti- 
ties of such instruments, many of which, have 
developed entirely put of the class of scientific 
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curiosities and experimental instruments and 
become everyday tools of trades and pro- 
fessions. 

That it was the intention of the legislators 
to accomplish this very end is evident from 
the wording of the act granting the privilege. 
In enumerating the list of free goods it in- 
cludes : (A) " Books, maps, music, engravings 
. . . publications (not including advertise- 
ments) for gratuitous circulation." (B) 
"Publications, not more than two in any one 
invoice in good faith for the use of any society 
or institution, incorporated solely for reli- 
gious, philosophical, educational, scientific or 
literary purposes." (0) "Philosophical and 
scientific apparatus, utensils, instruments and 
preparations including boxes and bottles con- 
taining the same in good faith for the use 
and by the order of any society or institu- 
tion" as above described "and not for sale." 

These three provisions are incorporated in 
the same act and referred to in the same para- 
graph in 1918 annotated edition of Federal 
Laws. Does it not appear reasonable that if 
the original framers of these laws could have 
looked far enough into the future to see the 
enormous number of identical instruments 
now imported by single institutions for use in 
student laboratories, and thus virtually sold to 
the students in their payment of tuition and 
rents, even though the institution may retain 
its title to them till they are worn out, that 
■they might have added the same provision in 
regard to instruments that was set down con- 
cerning books of learning, viz: "not more 
than two in any one invoice"? 

It is of interest too to note the trend of 
opinion as to what was intended to be granted 
by this provision and what constitutes "phi- 
losophical instruments ". by noting the inter- 
pretations that have been put on the question 
by the courts. 

In 1890, one Oelschlaeger imported a con- 
signment of mixed goods, all of which he 
claimed were to be classified as " philosophical 
instruments" and entitled to the special pro- 
visions and exemption due to goods so classi- 
fied. Robertson, an official whose duty in- 
volved the appraising of goods and classifying 
them for rates of duty, declined to accept this 



classification and demanded the duty on them 
when classified as "mechanical instruments." 
Oelschlaeger brought suit for the recovery of 
duty so paid. The court found for the de- 
fendant in a portion of the goods and for the 
plaintiff in another portion. In handing down 
the decision, the following language was used : 

The most that can be done, therefore, is to dis- 
tinguish between those implements that are used 
more especially in making observations, experi- 
ments and discoveries and those which are more 
especially used in the arts and professions, Tor 
example; an Astronomical Telescope, a Compound 
Microscope, a Buhmkorf coil, would be readily 
classified as philosophical instruments or appa- 
ratus. Wlhiie the instruments commonly used by 
surgeons, physicians and navigators for the pur- 
pose of carrying on their several professions and 
calling would be classified amongst mechanical 
implements, or instruments for practical use in the 
arts and professions. . . . 

Continuing the quotation: 

It is somewhat difficult [said the Court] in prac- 
tise to draw a line of distinction between the two 
classes in as much as many instruments originally 
used for the purpose of observation and experi- 
ment have since come to be used partially or 
wholly as implements in the arts. 

Among the goods included in this partic- 
ular consignment were a high-grade com- 
pound microscope, a small and simpler micro- 
scope for the examination of textiles and an 
ophthalmoscope. The former of these three 
instruments were held to be philosophical in- 
struments, while the two latter were not 
deemed entitled to this classification. 

In a similar case in 1885 in Manassee vs. 
Spalding, it was held that anemometers, hy- 
grometers, Buhmkorf coils, galvanometers, 
Geissler tubes, Granet batteries and radio- 
meters were "philosophical apparatus," but 
that surveyors' compasses could not be so 
classified. 

We fail to find any recent court decision 
in regard to the separation of instruments into 
philosophical apparatus and the implements 
required for pursuing a given trade or pro- 
fession, but viewed in the light of the case 
just cited it seems to us not improbable that if 
the court were called on now to render a 
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decision distinguishing philosophical instru- 
ments from working tools, that many instru- 
ments now classed as "philosophical" would 
be found to have progressed into the class of 
instruments for practical use. 

It is reasonable to consider not only the 
intention of the law originally passed and 
its subsequent interpretation by the courts, 
but to ask ourselves the question, what policy 
at the present time is just and what would 
most tend to the development of scientific re- 
search? Let us grant, if you wish, that edu- 
cational institutions whether private, semi- 
private, as those partially supported by private 
contributions, and partially by taxation, or en- 
tirely public as our great state universities, 
are entitled to subsidy from the federal gov- 
ernment. Is such subsidy best granted by ex- 
empting them from paying duty on certain 
classes of goods and not on others? 

Let us consider for example a great uni- 
versity in process of building. For its halls 
it will require a large amount of window 
glass; for its chemical laboratories it will re- 
quire glass beakers, flasks, etc. Both are es- 
sential, both are made in America and both 
are protected by duty, but the university en- 
joys especial exemption from paying duty on 
one and not the other. 

We deem it not just to thus discriminate 
against the manufacture of the glass that 
happens to be used for scientific purposes. 

Not justice alone, but also expediency must 
be considered in determining a national policy, 
for manifestly the apparent rights of one in- 
dividual or firm should not be allowed to pre- 
vail in opposition to the general good. We, 
therefore, consider lastly the question, Is it 
expedient in case of tariff resumption to ex- 
empt schools and colleges? 

Education in this country is no longer an 
"infant industry." There were listed in 
Patterson's Educational Directory for 1916 
approximately 700 colleges and universities, 
embracing 144 technical schools, 31 schools of 
mines, 137 schools of agriculture, 20 schools 
of forestry, 128 schools of medicine, 60 schools 
of dentistry, 31 schools of metallurgy, 91 
schools of pharmacy and 27 schools of veter- 
inary medicine. These do not include normal 



schools and "teachers' colleges" of which 
there are about 450, to say nothing of the 
enormous number of public and private sec- 
ondary schools, schools of domestic science and 
others requiring varying amounts of "scien- 
tific and philosophical" apparatus. Who can 
estimate the extent of the requirements of 
these institutions for apparatus and materials 
more or less properly classified as " scientific "? 
They are certainly of sufficient magnitude to 
be worthy of the best brains and best energy 
America can produce. By the policy of duty-, 
free importation such brains and such energy 
will be diverted to channels yielding greater 
immediate financial returns. 

Furthermore, research and investigation, 
while interesting, to be of benefit to humanity 
must be developed to practical ends. The ap- 
plication of scientific research to all the arts 
and industries was never so prevalent or neces- 
sary as at the present time. Scientific appa- 
ratus is now as necessary to the development 
of many of our important industries as to the 
training of men to do the work. These indus- 
tries constitute a further demand for scientific 
and technical instruments that is sufficient to 
aid greatly in supporting American manufac- 
turers of such goods, and we believe that in the 
long run the cause of education can best be" 
served by permitting educational institutions 
to aid in the developing of these industries 
Under a policy of protection commensurate 
with that accorded the production of other 
necessities for the comfort, prosperity and 
progress of the great mass of American people. 

It is true that at the present time certain 
instruments, notable among which are spec- 
trometers, polarimeters, refractometers, etc., 
necessary or desirable for the advancement of 
science, are not manufactured in this country, 
and it is also true that under present indus- 
trial conditions their manufacture can not T)e 
begun in competition with European instru- 1 
ments imported duty free; but we believe, 
furthermore, that it is true that their manufac- 
ture once begun American competition would 
develop American efficiency, and that in a short 
time our institutions would be better served 
by Americans than they have been in the past 
by Europeans. 
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, It. appears to, usi that- lie duty-f rea privilege 
has, in a. measure: at' least,, defeated its own 
ends ins depriving the-. American, manufacturer 
a£ meaa» necessary, to. pat the time;, thought, 
audi experiment into highrgrade scientific, in- 
struments which is- requisite; for, real progress* 
Baaviag! us dependent on foreigner* for such 
iaufcestigation* and- the, advancement incidents 
ferefe* If. a- few have apparently been able to 
makes a. notable exception, of their products^ 
thi* has been; accomplished, only 'by placing on 
a purely commercial basis' an. industry which 
plight- te be, in fact, must be, for long-con- 
tinued* success based on the firm foundation of 
scientific research. The- impossibility of prop- 
erly conducting such research has often re- 
d-used us to the> status of imitators dependent 
f ob eiur* own progress, upon*, investigations con- 
ducted on the 1 other side» of: the ocean. 
, If it has; heeu impasible,, under existing; eon^ 
didaonsj, to< manuf aetuare or properly develop 
instalment*, already known, what can be ex- 
pected im the- way of new instrument* to, accom- 
plish new purposes. Increasing and expand- 
ing: research) eaUs< for, new and modified iSastru- 
ment» and, vice- verse^. new instruments un<- 
ecwer new lines- ©£ research. In other words> 
4he tWo< go hand in hand. The retarding, of 
one retards- the other,, and the stimulation of 
one stimulates! and helps the ether. 
) Whasfc is true in regard to science in the ab- 
stract is equally true in regard to men doing 
scientific wosk. The development of the 
manufacture of scientific instrument* under 
a protective policy will thus react favorably 
on the educational institutions, themselvesi by 
building up a demand for their graduates. 
'. It is manifestly absurd to» endeavor to dis- 
fsiminwte between, a policy beneficial to edu- 
cational institutions and, one. desirable for like 
people m- a wheltei Our educational system 
from the kindergarten to the university is our 
very life blood ; we ean not promote the insti- 
tution to the detriment of the people, nor ean 
we i avoar ether interests at the expense of the 
in»titatio&; 

The» great bulk of education in our country 
is supported, as it should be, by taxation. Is it 
best to contribute to their support by the kind 
of subsidy that grants them special privileges 



in segard to certain classes of gpeds, at the 
same. time, making them dependent on. foreign 
manufacturers; or- by the very slightly in- 
creased taxation; necessary to. develop. .Amer- 
ican independence in scientific instrumentsi aa 
in other lines of industry? 

0. EL Ash ' 
, Botfalo* N. Y.,. 



THE DIVISION OF ENGINEERING 
NATIONAL RESEARCH COUNCIL* 

Tjhb War Organization of the Engineering 
Division, comprised four sections; a section on 
metallurgy, a section on. mechanical engineer- 
ing, a section on electrical engineering, and. a 
section on prime movers. The work of each 
section was under a chairman, who was, 
directly responsible to; the chairman of the 
division. 

The section on metallurgy, had for its prin- 
cipal work the. solving of metallurgical prob- 
lems; arising in connection with the conduct of 
the, war, more particularly those brought to it 
by the military. Thiss work was accomplished 
through the medium of committees, whose 
personnel included leading authorities upon 
metallurgy. 

The section of mechanical engineering es- 
tablished a drafting room in charge, of a chief 
draftsman, at research council headquarters 
and through the- generosity of the Carnegie 
Institute of Technology a machine shop at 
Pittsburgh under the direction of a foreman. 
These were used for the. development of in- 
ventions referred to the section by the physics 
and engineering, divisions. 

The section on electrical engineering con- 
centrated its efforts upon the problem of elec- 
tric welding, more particularly electric weld- 
ing as applied to ship building. This section 
worked in very close cooperation with the 
Emergency Meet Corporation, who financed 
its, investigative work.. 

The section on prime movers devoted its, at- 
tention chiefly to the design and development 
of power plants, for aircraft. 

* AddresB give* at: joint session of tfcet National 
Aaademy of Sciettees -with. National Renter®! 
Council, April 30, 191%, Smtthaoiiiaik laatifatioa, 
Washington, B., C. 



